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VALVE BODY AND FLUID INJECTOR WITH VALVE BODY 

The invention relates to a valve body with a needle, which 
closes or opens a nozzle depending on its position and com- 
prises a guided zone. The invention further relates to a 
fluid injector with an actuating unit/ a housing and the 
valve body. 

Fluid injectors, in particular fuel injectors for diesel or 
gasoline internal combustion engines, comprise a housing, an 
actuator unit cind a valve body. The valve body comprises a 
needle that opens or closes a nozzle and in that way controls 
the injection of fuel. In an increasing number of applica- 
tions actuator units with a piezoelectric actuator are used. 
They have the advantage of having a very fast response time 
to actuating signals and enable like that multiple injections 
into a cylinder of the internal combustion engine during one 
working cycle of the cylinder. In order to improve the spray 
characteristics of the fluid injector the fluid pressure is 
increased. In current gasoline internal combustion engines 
the fluid injectors are supplied with fuel which has a pres- 
sure of up to 200 bars. 

WO 03/016707 Al discloses a fluid injector with a connector 
to a fuel supply, a housing, an actuator unit, and a valve 
body. The housing is doioble tubed and has a recess, which 
takes up the actuator unit- The actuator unit comprises a 
piezoelectric actuator, which acts on the needle. Between the 
walls of the doiable tube-shaped housing the fuel is led from 
the connector to a fuel inlet of the valve body. The valve 
body has a housing part with a recess, that takes up a nee- 
dle. Depending on the position of the needle a nozzle is 
opened or closed and respectively fuel is injected or not- In 
order to ensure a reliable operation of the valve body and 
the fluid injector the needle needs to be reliably guided in 
the valve body. 
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The object of the invention is to create a valve 
body and a fluid injector with a valve body^ which ensures a 
reliable guidance of a needle in the valve body. 

5 The object is achieved by the features of the inde- 

pendent claims . Advantageous embodiments of the invention are 
given in the siabclaims. 

The invention is distinguished by a valve body with 

10 a needle, which closes or opens a nozzle depending on its po- 
sition and comprises a guided zone. The valve body further 
comprises a first part, which is arrsinged in a fixed position 
relative to the nozzle and comprises a guided zone. It fur- 
ther comprises a second part, which comprises a first guide 

15 zone, that guides the guided zone of the needle, and which 

comprises a second guide zone, that guides the guided zone of 
the first part, with the second guide zone having a greater 
diameter than the first guide zone. This has the advantage, 
that the guided zone of the needle can be spaced far away 

20 from the nozzle, which gives freedom for the construction of 
the area closer to the nozzle- The second guide zone of the 
second part and the guided zone may be short in axial exten- 
sion. The greater the diameter of the second gpuide zone is 
the shorter may be its axial extension without decrease in 

25 the quality in the guidance of the needle. Preferably the 

second part is during operation of the valve body in a fixed 
relative position to the needle. 

The invention is further distinguished by a valve body with a 
30 needle which closes or opens a nozzle depending on its posi- 
tion and comprises a guided zone, a first part, which is ar- 
ranged in a fixed position relative to the nozzle and com- 
prises a guide zone. The valve body further comprises a sec- 
ond part, which comprises a first guide zone that guides the 
35 guided zone of the needle and which comprises a gruided zone, 
that is guided by the gruide zone of the first part, whith the 
guide zone of the first part having a greater diameter than 
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the first guide zone. This also has the advantage that the 
guided zone of the needle can be spaced far away from the 
nozzle which then gives additional freedom for the construc- 
tion of the area closer to the nozzle. Further the guide zone 
5 of the first part and the guided zone of the second part may 
be short in axial extension. The greater the diameter of the 
guided zone of the first part is, the shorter may be its ax- 
ial extension without a decrease in the quality of the guid- 
ance of the needle. 

10 

In an advantageous embodiment of the invention the second 
guide zone of the second part or respectively the guide zone 
of the first part have a smaller diameter than a free diame- 
ter of a return spring, that is arranged axially outwards 
15 from the second guide zone or respectively the guide zone of 
the first part. This has the advantage that the valve body 
can be formed in a very compact way. 

In a further advantageous embodiment of the invention the 
20 second part comprises a spring rest, where a return spring 

rests. This has the effect that less parts are needed to as- 
semble the valve body and therefore makes the valve body 
cheaper. 

25 In a further advantageous embodiment of the valve body the 
guided zone of the needle and the first guide zone of the 
second part are located before a fluid inlet towards the nee- 
dle in the direction of the nozzle. This has the advantage 
that there is no need for a throttling part for the fuel flow 

30 due to a guide zone in the second part and a matching guided 
zone of the needle. In that way the fuel may be led towards 
the throttle with a minimijm of pressure losses due to throt- 
tling. 

35 In a further advantageous embodiment of the valve body the 
first gruide zone is axially spaced to the second guide zone 
or respectively to the guided zone of the first part- 
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In a further advantageous embodiment of the valve body, the 
first guide zone is axially further spaced apart from the 
nozzle then the second guide zone and respectively the guidedl 
5 zone of the second part. 



In a further advantageous embodiment of the valve body the 
first part forms the nozzle and takes in the needle. This has 
the advantage that the number of parts needed for the valve 
10 body is reduced and therefore the valve body may be produced 
more cheaply. 

The invention is further distinguished by a fluid injector 
with a housing, an actuator unit and a valve body. 

15 

Exemplary embodiments of the invention are explained in the 
following with the aid of schematic drawings . These are as 
follows : 



20 Figure 1 a fuel injector with a valve body 2, 

Figure 2 the assembled valve body according to Figure 1, 

Figure 3 a first and a second part 21, 24 and a needle 22 of 

the valve body 2, 

Figure 4 an explosion representation of the valve body 2, 

25 Figure 5 another representation of the valve body 2, cind 

Figure 6 a second embodiment of the valve body. 



Elements of the same design and function that occur in dif- 
ferent illustrations are identified by the same reference 
30 character. 



A fluid injector, which in this embodiment is a fuel injector 
{Figure 1) of an internal combustion engine, is designed to 
be connected to a fuel supply via a fuel connector 4 . The 
35 fuel supply preferably comprises a high pressure chamber, 

where fuel is stored under a pressure of up to 200 Bar. The 
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fuel injector conrprises a housing 1, a valve body 2, eun ac- 
tuator unit 3 and a fuel connector 4 . 

The housing 1 is formed in a double tiabed manner. Between the 
5 walls of the double tubed housing 1 the fuel is led from the 
fuel connector 4 to the valve body 2 . By this the fuel can be 
led to the valve body 2 in a substantially unthrottled way- 

The valve body 2 is connected to a free end of the housing 1^ 
preferably by welding. The valve body 2 comprises a needle 
22, that is taken up in a recess 211 of the valve body 2 and 
which closes or opens a nozzle 213 depending on its position 
in the valve body 2 and in this way controls the fuel injec- 
tion into a cylinder of the internal combustion engine, A re- 
turn spring 25 pushes the needle 22 in the position, where 
the nozzle 213 is closed. The needle 22 is of an outward 
opening type, but it may also be of an inward opening type. 
The return spring 25 exerts a force on the needle 22 in the 
closing direction of the needle 22. 

The needle 22 is coupled to the actuator unit 3. De- 
pending on actuating signals the actuator unit 3 changes its 
axial length and by that pushes the needle 22 in its open po- 
sition or leaves it in its closed position. The actuator unit 
3 comprises a piezo actuator that is inserted in a tube 
spring, which pretensions the piezo actuator with a given 
force. A thermal compensator may be coupled with the actuator 
unit 3 and the housing 1 in order to compensate different 
thermal lengthening coefficients of the housing 1 and the ac- 
tuator unit 3 . 

The valve body 2 comprises a first part 21, a second part 24, 
the return spring 25 and the needle 22. The first part 21 has 
the recess 211, into which the needle 22 is inserted and 
35 which at one of its ends forms the nozzle 213. The fuel is 

led from a fuel inlet 214 to the nozzle 213 in the space be- 
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tween the needle 22 and the walls of the recess 211 of the 
first part 21. 

The second part 24 has a spring rest 244, where a return 
5 spring 25 rests. A spring retainer 26 limits the axial move- 
ment of the second part 24 in the direction of the act-uator 
unit 3. The second part further comprises a recess 241 in 
which a first guide zone 242 is formed, that guides the nee- 
dle 22 in the guided zone 221 of the needle 22. The second 
10 part 24 further comprises a second guide 243, which guides 

the first part 21 in a guided zone 215. The first and second 
guide zone 242, 243 are formed coaxially and the diameter of 
the second guide zone 243 is greater than the diameter of the 
first guide zone 242. 

15 

When the needle 22 moves in axial direction, the first part 
21 stays in its position and the second part makes an axial 
movement corresponding to the aixial movement of the needle 
22- In this way there is a sliding movement between the first 

20 and the second part 21, 24 in the area of the second guide 
zone 243 and the guided zone 215 of the first part .21. The 
larger the diameter of the second guide zone 243 is, tlie 
shorter may be its axial extension without a decrease ±n the 
quality of the guidance of the needle 22. This is caused by 

25 the fact, that a contacting surface, where the second guide 
zone 243 contacts the guided zone 215 of the first part in- 
creases with an increasing diameter of the second guide zone 
243. The quality of the guidance is influenced essentially by 
the size of this surface. Experiments have shown that "the 

30 first guide zone 242 and the guided zone 221 of the needle 22 
acting together with the second guide zone 243 and the guided 
zone 215 of the first part 21 have the effect, that even if 
the guided zone 221 of the needle 22 is located far away from 
the nozzle 213 the needle 22 is reliably guided withoui: cre- 

35 ating relevant oscillations of the needle in the radiai di- 
rection. If the guided zone 221 of the needle and the ifirst 
guide zone 242 of the second part are located before tlie 
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fluid inlet 214 towards the needle 22 in the direction of the 
nozzle 213^ there is no need for another guided zone of the 
needle in the area^ where the fuel flows between the needle 
22 and the wall of the recess of the first part 21. 

Preferably a calibrated shim 27 (Figure 4) or more than one 
calibrated shim 27 are pushed on the needle between the re- 
tainer 26 and the spring rest 244 in order to precisely pre- 
tension the return spring 25. 

In a second embodiment of the valve body 2 (Figure 6) there 
is a guided zone 245 on the second part 24 that acts together 
with a guide zone 216 of the first part 21. In this embodi- 
ment the first guide zone 221 of the second part 24 and the 
guided zone 242 on the needle 22 act together with the guided 
zone 245 of the second part 24 and the gpuide zone 216 of the 
first part 21. Also in this embodiment of the valve body 2 a 
reliable guidance of the needle 22 is ensured even if the 
guided zone 242 of the needle 25 is located relatively far 
away from the nozzle 213. 



